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Abstract 




PURPOSE:To form orifices having uniform ink discharge characteristic to a nozzle plate, and to make 
said orifices free from being intruded by adhesive agent when bonding is applied thereto. 
CONSTITUTIONS nozzle plate (P) is pressed and held in plate by a die 17 having a pore 18 slightly 
larger a pore-making part 13 at the tip of a punch 10 and a stripper plate 6 equipped with a guide hole 7 
for guiding the larger diameter part of the punch 10, and orifices (O) maintained in uniform length are 
formed on said nozzle plate by making it penetrated from above with the punch 1 0 at a specified stroke, 
uunriy processing tot Torminy Tunnel pans \}), annular projecieci stripes \r\) are Turiiieu 10 ine insiue ot 
the nozzle plate (P) for preventing adhesive agent from coming down on to the orifices. 
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tfapan Patent Office is not responsible for any 
damages caused by the us of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] the field of the side joined to the front face of a base with adhesives — a nozzle — the nozzle plate 
characterized by having projected in one and forming the annular protrusion which surrounds the circumference of a 
hole and suppresses the inflow of the above-mentioned adhesives 

[Claim 2] Press pinching of the nozzle plate is carried out between the stripper plates characterized by providing the 
following, subsequently By making the above-mentioned punch project from the above-mentioned stripper-plate side 
only with the stroke by which a cone-like portion with a path smaller than the outer diameter of the above-mentioned 
punch intrudes in the above-mentioned nozzle plate the cone-like section and the above-mentioned thin diameter 
section which were prepared at the nose of cam of this punch — the above-mentioned nozzle plate — a nozzle — at the 
same time it drills a hole — the above-mentioned guidance — the manufacture method of the nozzle plate characterized 
by forming a protrusion on the above-mentioned nozzle plate between a hole and the above-mentioned punch The die 
equipped with the slightly bigger hole than the thin diameter section at the nose of cam of punch, the guidance to 
which it shows the major-diameter shank of this punch — a hole 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the nozzle plate and its manufacture method for ink jet printers. 
[0002] 

[Description of the Prior Art] There are some types of the heads for ink jet printers, the ink path which is open for free 
passage to an ink pressurized room is covered by the nozzle plate, and in what was constituted so that ink might be 
made to breathe out from the nozzle which carried out opening to the portion of an ink path, in order to make it breathe 
out in the direction of an axis of a nozzle correctly, accelerating the pressurized ink, the nozzle which prepared 
******** in the nozzle plate is usually formed. In order to form such a nozzle, the method indicated by JP,57- 
1 13079,A lays a nozzle plate on the elastic band which prepared the drawplate equivalent to the major-diameter section 
of punch, makes the punch which made the base with the cone-like major-diameter section intrude from on the, and 
forms a necessary nozzle in a nozzle plate. 

[0003] However, since it is made to suppress generating of a hairline by this method at the time of pressing [ of punch ] 
fit as the front-face side of a nozzle plate is missed from a drawplate to a lower part, Have un-arranging [ that the 
length or its bore of the orifice portion which has big influence on the regurgitation property of ink called the 
regurgitation speed and the discharge direction of ink on the relation in which the amount of recess is changed with an 
insertion pressure or pressing speed cannot be fabricated in the state where it managed correctly ], and also It has the 
problem which the technical problem on attachment of this kind of head that adhesives will flow in a nozzle cannot 
solve in joining a nozzle plate to a base. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention was made in view of such a problem, and the place made into 
the purpose is to offer [ the new nozzle plate by which adhesives do not flow in a nozzle at the time of junction to a 
base, and ] the manufacture method. 
[0005] 

[Means for Solving the Problem] namely, this invention as a nozzle plate for attaining such a technical problem It 
projects in one and the annular protrusion which surrounds the circumference of a hole and suppresses the inflow of 
adhesives is formed, the field of the side joined to the front face of a base with adhesives — a nozzle — as the 
manufacture method of such a nozzle plate Press pinching of the nozzle plate is carried out between the stripper plates 
equipped with the hole, the die equipped with the slightly bigger hole than the thin diameter section at the nose of cam 
of punch, and the guidance to which it shows the major-diameter shank of punch — subsequently By making punch 
project from a stripper-plate side only with the stroke by which a cone-like portion with a path smaller than the outer 
diameter of punch intrudes in a nozzle plate the cone-like section and the thin diameter section which were prepared at 
the nose of cam of punch — a nozzle plate — a nozzle — at the same time it drills a hole — guidance — a protrusion is 
formed on a nozzle plate between a hole and punch 
[0006] 

[Example] Then, the example illustrated below is explained, the nozzle for which drawing 1 makes one example of this 
invention — a hole — a forming cycle is shown and drawing 3 shows an example of the equipment used for this method 
If drawing 3 explains the outline of equipment first, the stripper plate 6 to which press support of the nozzle plate P is 
carried out, and it shows punch 10 is attached in the set post 5 which the punch plate 4 was fixed through the back up 
plate 3, and was further set up to this punch plate 4 free [ sliding ] at the die set 2 which is guided at a guide post 1 and 
moves up and down. 

[0007] the guide of 1 which drawing 4 is what expanded and showed stripper-plate 6 portion, and it responds to 
1****** type or a many ****** type, and shows punch 10 to this stripper plate 6, or two or more — the hole 7 is 
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formed this guide ~ the hole 7 has the bore to which it can show the major-diameter shank 1 1 of punch 10, and it is 
drilled so that the sharp edge portion 9 may be formed between the inferior surfaces of tongue 8 which moreover press 
a nozzle plate P 

[0008] on the other hand — this guide — the nozzle which should form the punch 10 which slides on the inside of a hole 
7 — a hole — the about 40-micrometer thin diameter section 13 which forms the orifice section O is formed at the nose 
of cam through the cone-like portion 12 doubled with the configuration of H 

[0009] On the other hand, to a die-plate 15 side, so that the small portion d of the path of the cone-like portions 12 may 
intrude in a nozzle plate P from the outer diameter D of punch 10 The stoppers 16 and 16 which determine the 
maximum minimum of the descent are formed, in the center of these stoppers 16 and 16 As the die 17 which formed 
the pore 18 which exceeds slightly the path of the nose-of-cam thin diameter section 13 of punch 10 forms only the 
path clearance delta which may be sufficient for pressing a nozzle plate P by the fixed press force between the top 
faces of a stopper 16, it is being fixed to it. 

[0010] the nozzle using the equipment mentioned above next — a hole — dra win g 1 explains the forming cycle of H 
First, a stripper plate 6 is dropped until it contacts a stopper 16, and press pinching of the nozzle plate P formed of 
materials, such as stainless steel, between the undersurface 8 and upper surface 19 of a die 17 is carried out ( drawi ng 1 
(a)), thereby — a nozzle plate P — the upper surface — a guide — press maintenance is carried out in the state which can 
be deformed plastically in the portion S exposed in the hole 7 

[001 1] Next, under this state, as shown in drawing 1 (b), punch 10 is dropped with the fixed stroke L so that the portion 
d with a small path may intrude in a nozzle plate P from the outer diameter D of the punch 10 of the cone-like portions 
12. Thereby, after the external surface, i.e., the undersurface, has been supported by the upper surface 19 of a die 17, in 
order that a nozzle plate P may receive intrusion of punch 10, the orifice section O managed by fixed length 1 by the 
thin diameter section 13 of punch 10 is formed in an external surface side, and the funnel section F is formed in an 
inside side of the cone-like portion 12 of punch 10. and the meat section further pressed in the direction of a field of a 
nozzle plate P in the formation process of this funnel section F — a guide — it rises in the space section formed between 
a hole 7 and the cone-like portion 12, and the annular protrusion R which suppresses the inflow of adhesives is formed 
there 

[0012] therefore, as the ink path b which opens for free passage the nozzle plate P formed by doing in this way to the 
ink pressurized room a was blockaded, when joining to the front face of Base B with Adhesives C, it was shown in 
dr awing 2 — as — a nozzle — a hole — the annular protrusion R formed in the circumference of H — a nozzle — the 
adhesives c which are going to flow into Hole H and the ink passage b are pressed down, and a nozzle plate P is firmly 
fixed to the front face of Base B In addition, in this drawing, PZT shows the piezo-electric element and d shows the ink 
hold room, respectively. 
[0013] 

[Effect of the Invention] Press pinching of the nozzle plate is carried out between the stripper plates equipped with the 
hole, the guidance to which it shows the die equipped with the bigger hole a little than the thin diameter section at the 
nose of cam of punch described above, and the shank of punch like according to this invention ~ subsequently 
Regularity of punch carries out stroke intrusion to the point that the portion of the shape of a cone with a path smaller 
than the outer diameter of punch may intrude from moreover, the cone section and the thin diameter section which 
were prepared at the nose of cam — a nozzle, since ****** was formed in the outside while forming the hole While 
fabricating the orifice section which influences the **** property of ink in the state where it managed to fixed length 
the nozzle which forms the annular keel section in fabrication of the funnel section by the press, simultaneously the 
inside of a nozzle plate, and is produced at the time of junction to a base, without needing cutting etc. — the inflow of 
the adhesives to a hole can be suppressed beforehand 
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DRAWINGS 



[Drawing 2] 




[Drawing 1] 
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